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(54) ANILINE-BASED ELECTRICALLY CONDUCTIVE POLYMERIC FILM AND ITS 
PRODUCTION 

(57)Abstract: 

PURPOSE: To obtain the subject polymeric film, 
containing a polymer comprising acid group-substituted 
anilines as a recurring unit in a specific aniline-based 
polymeric film in a dedoped state undergoing the 
deacidifying or reducing treatment, good in electric 
conductivity and heat and weather resistances and 
useful for electrode materials, etc. 

CONSTITUTION: This electrically conductive polymeric 
film is obtained by forming an aniline-based polymeric 
film (m) in a dedoped state, undergoing the deacidifying 
or reducing treatment and represented by formula I [R1 
to R18 are each H, a 1-4C alkyl, a I-4C alkoxy, hydroxy! 
group, nitro, amino or a halogen; (x) is an optional 
number of <1; (n) is the polymerization degree and is 2- 
5000] and then adding soluble aniline-based electrically 
conductive polymers which are in the form of a solid at 
normal temperatures, having >70% acid group- 11 
substituted aniline comprising the acidic group 
represented by formula II [A is sulfone, carboxyl, its 

alkali metallic salt or a (substituted)ammonium salt; B is H, an alkyl, an alkoxy, etc.), etc., or its 
salts as a recurring unit and >1900 weight-average molecular weight as a dopand together with 
a solvent to the film, carrying out the doping treatment, then allowing the film to stand or heat- 
treating the film. 
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f&7- g ><D*«;0iJi: LTI*. tju*>SB*7^I/*;u 
7-U>. *;u7t?*->;uattt«7;u*;u7— U 
*>»B&7;up*v7-'J *;utf*v'^K««7 
;^ + v7-'JX x;u*>ga&t Kp*v7-'J 

*;U7t?^->;Hfc««t KP*y7-V tjut1x> 
»g^~hP7- 1 J>, ^3J^v^IS»- hP7- 
•J>, x;b7^>sg}g^;u^-P7- , J *;U7t?^rv;u 
Sl»7J^a7-'JX x^>SSt^^PD7~ , J 

*mvJHa»5PP7-'J>, x;u*>ge 
S?PA7-U >fc^l>^;U7tf+v;USS^7>lU^;U7 

[003 1] 
MM] 



Rib 


R-2 0 


R2 1 
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R2 3 
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Mm. 7^-^Aig. BJft7> i E-'5Ata^^biMli 
B : y^;u*. X^;U», n-^P^S, iso-^ 



P tf JUS, n—^^)^, \so-Z?T)l>&s sec- 

ft. Ihtyl, n-^P7K^rvS. i so-^P/tf* 
vS, n — vft> i s o — 7? h + vls sec — 



(8) 



8- 1 43 6 64 



h*D + v», -hPl> 7^tP«> fPOi- ?OA 
H : 7K3i£^-f o 

[0 0 3 2] ±IBIS'ttSa^T-U T-'J 

J: y k*i¥^bSI#Kfc'>fc < «t t,-fl01b-&^ (-) 

[0 0 3 3 ] ±IfiN-TJU=>F-;U7— 'J ><t: LTI*. N — 
y^-vUT— 'J>: N -I^;i/7- 'J N-n-^atf 
;U7=.'J>, N — i so-^Dt>7-'JX N-^ 

U>v7 5 >» N. N ' -V7i-Jb7i-U>v7 5 
N-7s/7i — ;U— N ' -7i-il/7i-l/>y 

Ra i 



[0034] ±ia-)|gic (3) roistilS^-Uvi 
aoit&m (-r) t±ie^b^^ (-) <t<Dfii^i*, 

tt"C (-O : (1) =10: 0-7 : 3, L < I* 1 

0:0-8: 2 OT$5ffl-Cffll^;h.-5>o g£14gS 
&7-')>tj:£0)it-g;V>i (f) OT®AilJ-&l*7 0.%fel 

±. »fL<ii8o%aitsii. ccr*. Jtia-ft-g-^ 
& y , k- t?>?*i*«T L7- u >»*«tta5»^-a 

[0 0 3 5] *#gB.HCD K— h t LXm^Z>tl 

ZBimfeT-v^mnfenm-v-m (■> 
^r-fctitfifro^^'Sib^^iT'ta^^. r>=-r. 

991. L < ffll^ti&o £ y;«f*"L < 

[003 6] m^.7Z>mt LTI4. TxC (5) 
[lb 9] 



N-R, 9 



(5) 



Rso 

(St*. R28~R30l*. «*«1~4<DT;U 
C H3O Hfc<fctfC H3C H2O H J: y &&f*fr 

R) _R 2 R 6 R 7 R (1 
Rs j ( R10 



(6) 

Clb 1 o] 




-4 >- A 




1 

R 3 »-N* -R 3< • OH" 
I 

Ra 9 

CH3 OHfccfcl/CH3 CH2 OH«fcy^-S) 

[0 O 3 7] IS3£ta?Q7S LTI4. t^'JvX 

<b*«BJteif!b<»* L.<fflL*&*i*. 
[0038] iixe^tS?PT5>g|i: LTIS, f'Jv>> 

a-t°=iy>. /3-tr=j'j>. r-tfp'J>. *-"J 



- • • • ( I ) 



• • • • (6) 



[0 0 3 9] SUSffiStLTI*. 7KI§^b-^ h 'J O A, 7k 

8Hb*i 'J ^jU. 7KBHb'J ^A&<h*<737Xi^b^<7^&<!: 

[0040] c*ie>*»1t<b£«B (a) a>i«*tto. i 
^;u/y •> h;uiii±. »*L< 140. i~io. o=jl. 



(9) 



t#M¥ 8- 1 4 3 6 6 4 



/'J V h;u. glCji?£l,< I40. 2-8. O^/U/'J'V 

HUZ)i5B7?/ ; fH'»£>;tV'&o ca>|ig. o. i^u/y^h 
(Ri^*-r. stiiH^ai4^b-&!K!i (o) 14. ^-^-t'tiffmro 

§|J^;I£ L "Cm' 1 •!> c i i T- i* -5 „ 
[0041] ffjSBS£14*M&7- 'J iiCDit^ 
(f) fc&ftttlb^ (P) <b(7>a3tbl4 (f) : 
(P) =1 : 1 00-1 00: 1 , Sf 3= L < 14 1 0 : 9 

0-9 0 : 1 Ob<m^h>*l&o igftt41b£%<75 

*4«WL>**l4»6*i.*?K'J-7-«t>fl>||tt»i:*aH±<b 

»dt*-4«#*<* < & y j9^ti*<i6T-r %m 

<-f) 4"OTSi14£ (/n) (n) i:0^S 

J±I4 (/\) (Q) =1 : 100~100: 1, L 
<l*1 : O. 2 5- 1 : 2 0, $e>IC*f^L<l*1 : 

o.. 5~i : i s-zm^&zttfvzz. :;t?, 

tt<b^(DSiJ^*Mg^i: J5F£:ttA<<gT L*mttt«T-r 

<t^«inb^!fei7b<^^»^-r -ssij-^Am < 4~ y simt£A< 

[0 0 4 2] m^XliftS-^li, CHt>igStt1b^!^l$ 

*t?*a«t>, ■ isibSijT*^ba^-r 5 c t cid; y ^ 5 . $ 

j«l4. 7K. ;u, x$! y-;ufc t fei>''i' v^n t°;u 

7;up— ;u^ci:*(DT;up— r-tz h- f-y/ufcifro 

T-tz h75 h\ v>^;u 

»x-^;u^fc£*(D#fIW$S;#aiJ. fc*lM4*±: Ctt^> 
CD *«S;f 8J i: 03 ft if A<i? * L < ffl L > & ft £ . 
[0043] SHb8Ji4. tim®<imfi*<o. 6 V 

u±x-&zmtmT'htimm~mm2*tuiw. *;u* 
v-«»t k y ^Axt//<;u^-^v-«i5eg^ y ^a&j? 

ft. ^ yv— 1 ^UCfcfLT o. 1 ~5^;i/. L < 
140. s-s^juffli^ft-So MitLT 

4o 

[0 0 4 4] J£j£SJgl4. 7<tX1 5~70°CCDSS 
S5fflTHT?CD;b<$?£L<. HI-*f*L< 14^-f tX5~ 

6 o°c<Dmmtf'mmz*i&o c-r*. 1 b b c&l 

T, XI4 7 0°C)a±T'l4. SMttttfiKT-rSttfiltffc 

o 

[0 0 4 5] ±E*{SI=«fcoT«jS**i-5Rl»tt7=. | J 
^JMMWSWJ V— « (a) 0>-«Se (2) CDA^CDX 

;u*>**fcii*;U7K*«>;u»ic*i it4**tt, ?K*. 



fc£S*A^?4:£LT&l4ft7=*T?fc£C<t; BP*>Cftb 

[0046] m*wi=i4. 7mnti- hy -^AssT-ei 
£-£ftf=i§£\ msn^nfcTKy v-^ro^;u^>s^fc 

l473;U*+v;uSlcfcl-tS7K*l4. 13: <k A, h 'J ^ 

[0 0 4 7] HflllC, ^'J •7 > -*<DX;U7t;>*^fcl47J 

tc±i#s ^g»^i4T> ; E-'7A-efcy . h'j^f^ys 

AT'fcy. *>"J>SflET«*Lfc*ft, *gu»i4*/ 

y-^AT'tfii^L-ob. 

[0 0 4 8] **14lt*1*£5l*LTm*fc»* 
14. Cft£(7MS#Lf==Kgg-t??#£>ftSo JWfrWictt, * 
HHb+- hU-SAiT^iTSSTldSilifcit. . * 
gtSftfctfy^?— tf<DX^7H>*^fci4*;U7K^rv;u« 
lc*S(+-57K*l4. HJ OAirT^^x^AcDi^TfA^ 

[0 0 4 9] i!ttS<D-Sfl*<££ff$/aLTt>-57t*y-7- 
14, K14ffljS4'-T?«iS-ri)i:^a>ffl* < 7K3Ri={B»$*Lfc 
tK'J v-ic-r 4C <t7i<r-^ 4. Ktt;g;««l: Lri4*», 

«»*-*Lfc*©*»*Ctl4IILtS 

[0050] l^l. **aro«3ft{*-c»e)*T.«7Ky7 
-i4«*»»(f«ky«raiL-c < «fc*. sty' 
^i4i6L>rc«)!f#i-i$tt;§iSf vmm-tz&mztK . x 

[005 1 ] A^< LT^f.tlTc-T^TCD^JSIcWLr 

7 0%jy±<Dx;u*>SfcJ;i//*7:i47j;U7n+->;u* 
*****^£tt7-y>aui«tt#yv-si (a) 14 

S"&Jt^s 3-5 0 0 0. L < 145- 5 0 0 Ot?fc 

y . ai4S<) 1 900-32 4 : 0 000. L < 14 

3 2 0 0-3 2 4 0 0 0 OX'fo&o Z(D^'J "7— I4MI- 

»2atx«Ka«KDtt*#t;*xi4j«^iU7 , ^=i— xf 

;UT;UP-;U, -f V^P e>UT;UP-;^W;§^37.l4iE- 

[00 5 2] *J6B^|z J: 57-'J >3RS|*14W»^-BI 
14. ±i££> cfc 5 <CW»ttT=. 'J >»**tt?Ky 7 -ffl 

( a ) *< k-/ n° > t u r nuseco - «sc r* a t % m k 



[0 0 5 3] *mW(Dm-\*. tt 

(m) ^JU*i/»j3«ti;/*fcl**^**> 
SttL 7>^xOAJ£fc\fctf/£f-l;tS&7>^x^A 

or, *ommw-i%m-s.tf i 9ooia±ro«ii#tt 

«5J=tJCitfMK (b) fr'&fcSMJiMljfcJ: U K-bT^fflS 

«;£-c**gft * miao twna-r * c <t <t -r s 

[0 0 5 4] S*5^<75T-'J >ISS^(*K (m) 
;£;±<t L'r I*; Bft K— ^ttScDT- 'J 

DDX-r?)o m'tf^VtfTa— o-*a-! ?~s 
A-f>7P-3-$-, Xtf>a — $ — . /<— a— £ 
— , 'J/<— Xa— #x'a — , 77>f^3- 

9 — s P»;Ka-$-. i7K^$-3-5- t-f7 
a—*'—; Ka— . ^Xh3-f^^ 

0 — >a-T-< >^«C<i:<D^ffi;i, X^U— a— ^f-r 

[0 0 5 5] ±IBT-=;''J->»«*i*:$#»a*«Xt-« 
LTttV*#*fl:*tJi, «ft«. -te^'H 

-f-CD 7 -f ;U A I* # 7 X *H & t* *<J3 I * «=> *t -S o 

7K'Jtg<btfn;u, 7K0^Pt°u>. tK'JT-^u^. 
m, jK'J*'— K tf'JT'JL/- 

f jh-t iKy^i-l/^i-fJk ^'J x 
— ^;u- MJ;U, U7S K-T 5 h\ rK'J x-^;H^U 
;tfg-y-;U7*>, !K'Ji-fM5h', tKU? 

ftbCDiS^T'-t'./UAl;}:, 'J?fc< i: t,-?-OT-otf>EIC7 
x«j >3RJE»^-a*»sK*-B-«fcft, i»K#T-H©B* 
14$ IfJ± $ @ WT*±IE 7 -f ;i/AS® $ a a ^SiSffi 

[0 0 5 6] ±E7-'J ^^S-^^^iSI*. 

'J >^S^<*<tg^4^$*Q^, ligTt-tfcliiD 

r;ua — 7-fe hx h'j;u^<t*05x k ij;m s 

IS. N. N-i^^/U^UAT £ h\ vJ*^;U7-tzh7 



!f#Bfl¥8- 1 4 3 6 6 4 



<c if © . ft * 1 Mi* t c *i & a> **» Mt t 

(7D;I^^$^lfi)Ci:*<T-^*o »*L<I4. N, N — 
vp*^;U7tx;UA7 5 h*. v^fJkT'b K7 5 K. N - > 

JKjWBI>&j!v * bl:8IL< I*n. n-v^^;u^;u 

AT 5 K£fcl;):N-^;i.-2-tfD'J K^ffll^bft 

•So 

[0 0 5 7] *«M(D^I=J3l+4 K-tf^ffiJII*. 

Ht (b) , £6^f*^t47-y >^«®tt^y^-?i£ 

(a) fccfctf?§$£ (b) lc£&lZ7'5>»fc«fctfeg«7 
fa (c) % fccfctf/Sfcl«|tffi314#] (d) ^bteSH 

[0 0 5 8] **B-H«-fflt x &*l*5S!« (b) <hLTIi, 
RT»tt7-U U HI (a) %<pjj§/j:;§j« 

^;u. a- 1 Kp*W ViSK^^^u. ar-t Kp*v 

(b) a)to*itt*isj±-r«)Ct^-c#, k— e>y 

1 : 10 0-100: 1 tftft^ Ll\ 
[0 0 5 9] ±E»«t (b) ICtttt<b*1fc*a»l 

Tii. KM. WII<fifa)*«K. P -h;ux>x 



(11) 
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mi&zttfv&Zo (b) Siinj'ii&SftJtcDfl 

dttStt : SH41b£^=7 O : 3 0~ 1 0 0 : 0. 0 1 

[006,0] &tz. «rfflRr»ttr='j>3R»«tt?K'j-7 
-m (a) tmm <b> otefflfij^i*. (b> 10 

OSSSPICMLT O. O 1 ~3 OSfiSBT?fc l J. ff*L 
<l*0. 5~20SSg|k MI=ff*L<l*1 ~2 01I 
ffl-C*** J*# (a) COflJ-&A<0. O 1 mfiSP*iST?li 
S»«ttA<«SCtlc*y. -*3 0«*»SJfflS.4fc K 

4 1 1 t»i=*«tti* tf—> ics its y iijn Lfci\, 

[006 1 ] file, mm (b) (=, 7S.>mt$£lfVam 

R3 5 

I 

N-R,« 
I 

R3 7 

(it*. R35~R37l* ! & / ?StM-aV2:|c7Xm, 1 
'-4 0>t;u+;uS. CH2 oh. CH2 CH2 oh, c 

ON H2 XI*N H2 £*"$") 

!/ R3 8 

u 

»j R39 -N-R41 • X" 

I 

R-4 0 

(SC*, R43~R46l*=& / 7SLM^34a:l=7Km, SURKkl 
~40)T;U+;Uft» CH2 OH, C H 2 C H2 OH, C 
ONH2 ; X" liOH" , 1/2 • S O 

42-.NO3-, 1/2C032- , HCO3 " . 1/2- 

(COO) 2 2- > XI*R' COO" (it*, R' itStm 

Sft i ~3cd7;u*;i^t?$>&) £«-f) 
[0066] ±lE#fi*ft:** (c) tt, :tib©7S 

lcigffi14£[S]±£t>-$C JU*MI=I4. NH 

3 / (NH4 ) 2 CO3 , NH3 / (NH4 ) HC 
03 . NH3 / (NH4 ) HCO3 , NH3 /CH3 C 
OONH4 . NH3 / (NH4 ) 2 SO4 , N (C 
H3 ) 3 / (NH4 ) HCO3, N (CH3 ) 3 /CH 
3 COONH4 s N (CH3 ) 3 / (NH4 ) 2 S O4 

= 1/10~1 O/Otfjtff: LL^o 

[0 0 6 7] (b) IZSB*0**t4*a*<b*«! 

(c) attfflftldttSiS (b) 1 O OSfiSPlCfctLTO 
~3 0Sfi§P. L< l*0~2 OjtfiSfl-C'fc-i). 3 0 
SSSB £ m x. « t it ;$*><3$i!»4 L . K— fcf > 



£*J (c) *a*0f -5Ctl=J: l J, «J*«J(DPH£e* 

[0 0 6 2] ^TJiiCD K— hi Lrfflt^&*l4pl« 
14T-'J>3R»*14sK'J-7-fl! (a) I*, tSflb^fe 

[0 0 6 3] *«BI8TfflL^C)*L.ft*B*<b*1* (c) 
I*, xC (7) , it (8) •caStt.&fc^UatfflH^&fi 
*. ffl^P>^-6T5>5iroffiigit$it (7) icjr-r. 

[0 0 6 4] 

Hbi 1 ] 



• • • • (7) 



(8) IZtHTo 
[0 0 6 5] 

Hbi 2] 



• • • • (8) 



aai/ffl*it*-cff Jtuniiii-r * c <t a<t- P h o . 

1 ~ 1 2OT$5SlTffll^-5ciA<r'^S, . 

[0 0 6 8] #S&BJOT K— fcf ><7"5§;SI*, pJ^ttr-'J 
>Sa»«147Ky (a) j3J:i/»Ji (b) , 

(a) . (b) i3«fei;#a*<b*«!l (c) (Dti&MHt; 

^^»«ei=l=»BBS14JW (d) ^»Dx.^i. Hlcflft K— 
[0 0 6 9] ^ffiSttffli: LTIi. 7 )\,*c 

i, 7;u^;u-^-^'$! u>x;U/hs>i$. a-t^o^ 
;U7fv>S$. y7^+;w;L.*a/N7l > a ^ it 

mmm. N-^^^u-N-jj-u-rvu^^y >, s^xju 

^>6S. fflftHbiAK. -KU+vif u 

<b^x^;ux— ^;u^e|$. r,/u^;u 'J tKU^-^v 
if u>7j^h- t-;u y itf'Jt+vifuv 
-r ;uy >8. ^-^^ u>x;u^> 



(12) 
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*>*JWBS14#h ft m = SMflSTS>. HlRT^^ 

>v;U7>^xr^7jl^;ut: >J v-^A, 2 -7;u+ 
;u- i ~y;u+;U- 1 - 1 FP + vxfM 5$*V'Jx 
N, N-vT^+^^'J-^A, Tff'JX^U 

N , N, N- h 'J7;i/+;i/-N-^^*7^+ 

u^y^-^^^, n , n-v7;^-n, 
N - t*X/K U vx^ u >T > r Exrt>Afi?J£xx J f;u 
2 -r;u^r;u- i — ±jutK*v> f^u- i - 

t KP + vifH £^l/yx^A^£^ 
-OS. N , N - i/7;i/*^7 5 y 7;i/+ L/>*;^> 

Uxf y ;u7x-;bx-f ;k tKU^+vx^- u>— ?K 
■j fcf l> > <f y =i — ;k tKU^^vx^uv— 
^ij^j-^^Tfp t°u>T;b+;ux— ^f;u. ^ffiT 7 ;^ — 
juflBIKSfflttxx^r;!^ 7K'J^-^vx^u>^ffiT;n3 
— ;uBIJ»lftffl#xxT-;u. /K'Jt+vxf L^BMJffiifex 
x-x;u s 7Ku^u^'j>Sgfl^ggxx^f;u. tK»j x 

+vifb>7il/+;i/75>, h'Jx^y— ;U7S>Sg 
flfilgep^xx^U. hU7^*^7 5>*W K&i: 

8L /^-7il/tP7m*^>», /^-7^P7 

flJU&tlfi. uCtf, 7^»B«**1~Z4A<» 
£L<. ft*J*3~1 StfJcyifrSLlV C*i5>*ffiJS 

[0070] ffBJStt«a>ttfflty«i*; »«t (b) io 
om*«ic**lt o~ 1 omsai. *?£l<i*o~5S 

[0 0 7 1 ] l«l:7x'j ^sawttm^Bt* 

o. i ^eju/'J h;uGDE5i£7k;#;& 
0. 1 ^EJU/'J y hW7> i E-7 



t>* (c) (DiSckyttTticiA^SifcftWtt^ 

ttfHffljfci^yRfc-S**. 7xy >***tt*#^Bllw 
£gS-r£j£» (c) <D«li7xy>»i»*ttJB»^Dl1 
0 0lifi|li:»LT2llfPttT, #£L< 14 1 MSB 
MTk-t&Otf&^o (b) 
Lfcl^rf)<&l>o *P8&ffl!rSi: 2 5 0°CJUT, » 

*L<(4 4 0 — 2 0O°CC0iEffl0)Jjn{!a^»*Ll^o 2 5 

o°C*yWi*4:, pj»tt7xij >SH»*tt7Ky v-SS 

[0 0 7 2] *r*< Lr*ro)*«aiic».Lr 7 0%CLt 
(DaM4»*#*-r-&pI»tt7xy >SW*1±7Ky "7 — £ 

[0 0 7 3] 

^ hjU*/^-+>X^7-ttSmo del 1600 

^ffll>"C, GPCiBS (tf'J Sfrofc. 
2>^A!4. N , N-v^^;U7fv;UATS KfflC0tCD^3 
a®5S<SLTffll^fco «»5aicl4 0. O 1 ^Jb/ 

U ^ b;u h U xf ;u7 a ><h o. i ^e;u/U h;i^b 

to w«tti4, *«*a>aiei::i4 4«w-». nm&tno 

[0 0 7 4] <Fr»147xiJ>»»«tt7K , J-7-0>^« 

> 

xikA i 

o-75 / ^>-tf >X;b7^>|t 1 O O mm o I £ 2 5 °C 

TM^u/y *y h;KD7> : tx7 f 7X;§;^l^tH*Jtfl?L. 

^;U^"^V ~StlS7 >^EX^A 1 OOmmo i <D7k;§;& 
SJSSTLfco STUTf 2 5°CTM 2 BfrfiaSlzfflH* Ltz 

cd*>. fijc*fii«*i*asi]3fej*«tt»L. a-&f*t»^i 2 

g*»fco C(Dta)<D{*aigfitfltl4 1 2. 0Qcm"C?$) 

11 5 0, 0 0 0, IM^^H 9 0. O 0 0. z 
¥^12 10, 0O0, »MMW/MN1. 5, 
MZ/MW1. 3T'feofr 0 7K. 0. l^^/'J^hJl/ 

cDffii$7X;§?SX[4o. i tii./U ^ h;u(7>7>^x77K 
10ml ictK y v— £^B*^oSD^T$$«Lfc:< feof- 

2 3 0 m g /m I 
2 2 5 m g /m I 
7K 2 0 0m g/m I 
[0 0 7 5] 3t*6ff>] 2 



(13) 
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